Accumulating evidence suggests that the experience of injustice in patients with chronic pain is associated with poorer pain-related outcomes. Despite this evidence, a theoretical framework to understand this relationship is presently lacking. This review is the first to propose that the psychological flexibility model underlying Acceptance and Commitment Therapy (ACT) may provide a clinically useful conceptual framework to understand the association between the experience of injustice and chronic pain outcomes. A literature review was conducted to identify research and theory on the injustice experience in chronic pain, chronic pain acceptance, and ACT. Research relating injustice to chronic pain outcomes is summarised, the relevance of psychological flexibility to the injustice experience is discussed, and the subprocesses of psychological flexibility are proposed as potential mediating factors in the relationship between injustice and pain outcomes. Application of the psychological flexibility model to the experience of pain-related injustice may provide new avenues for future research and clinical interventions for patients with pain.
We are socialised to view the world as consistent, predictable and fair. 1 We believe that good ought be rewarded and bad punished -we call this justice. 2 When the world operates this way, we experience it as right and are at ease. When it does not, we experience it as wrong and sometimes take action to correct the perceived problem. 2 We sometimes apply this same attitude to problems that arise in our health and functioning, 3 which can include chronic pain.
Discourses of justice and injustice are inherent to the chronic pain experience. 4 Individuals with chronic pain often experience numerous losses, including loss of function, identity and quality of life. 5 For some individuals these losses may be experienced as unjust. In fact, many individuals with chronic pain ascribe external blame for their circumstances. 6, 7 Sullivan et al. 8 have operationally defined injustice as an appraisal reflecting the magnitude of pain-related loss, blame and unfairness. McParland et al. 9 likewise document injustice perceptions among patients with chronic pain and additionally suggest that individuals' socioeconomic status influences the phenomenology of painrelated injustice, which may reflect concerns over equality, the struggle for quality of life, and unfair social disadvantage. Furthermore, pain-related injustice may be experienced on distributive, procedural or interpersonal grounds, respectively, relating to outcomes, mechanisms that determine outcomes or social interactions in the chronic pain context. 9 Finally, the injustice experience can include a constellation of emotional reactions, including anger, anxiety, depression and disgust. 8, 10, 11 Assessing the injustice experience A self-report questionnaire of pain-related injustice (Injustice Experiences Questionnaire (IEQ)) was recently validated among individuals with chronic musculoskeletal pain following injury. 8 Principal component analysis of the IEQ suggests two underlying components, labelled by Sullivan et al. as severity/irreparability of loss and blame/unfairness. Examples of items loading onto the former component include 'Most people don't understand how severe my condition is' and 'My life will never be the same', while items loading onto the latter component include 'I am suffering because of someone else's negligence' and 'It all seems so unfair'. 8 Emerging data suggest that the experience of injustice negatively impacts recovery following musculoskeletal injury. Based on data from the IEQ, the experience of injustice is associated with heightened pain intensity, pain behaviour, narcotic use, depressive symptoms, persistent post-traumatic stress symptoms and reduced likelihood of work return following injury, even when controlling for biomedical and other psychosocial variables, such as catastrophising. 8, [12] [13] [14] [15] Conversely, reductions on the IEQ have been associated with improvements in depressive symptoms and physical function. 8, 13 
Description of the psychological flexibility model
At present, research on the experience of injustice in chronic pain has proceeded without a theoretical model. This review proposes that the psychological flexibility model, the theoretical framework underlying Acceptance and Commitment Therapy (ACT), may provide a clinically useful conceptual model to understand the association between the experience of injustice and chronic pain outcomes. While natural, the psychological flexibility model suggests that attempts to control or avoid unwanted private experiences (e.g. sensations, thoughts, and emotions) often fail, as these experiences can be immune to control and avoidance. 16 Moreover, avoidance strategies may heighten individuals' distress when avoided internal experiences are subsequently re-encountered. 17 Rigid attempts to control or avoid difficult private experiences are assumed to initiate and maintain psychological distress and maladaptive behaviour patterns. 17 In addition to their ineffectiveness, avoidance-based strategies may rob individuals of participation in activities they value most. 16, 17 Essentially, it is difficult to simultaneously struggle for control over private experiences and participate with the outside world. The model suggests that difficult cognitive, emotional and sensory experiences are not necessarily problematic in and of themselves. Instead, it suggests that it is attempts to avoid these experiences and disengagement from meaningful life activities in the service of this avoidance that create suffering. In this sense, the psychological flexibility model underlying ACT is inherently functional, contextual and pragmatic. It does not seek to establish the objective or external 'truth' of individuals' private experiences. Rather, it focuses on behaviour patterns coordinated by these private experiences, and whether such behaviour is useful in enabling the individual to successfully pursue their values and goals. 16 In the conceptual framework of ACT, psychological (in)flexibility is the overarching process mediating between unwanted cognitive, emotional and sensory experiences and adverse outcomes, such as disability. 16 Psychological inflexibility describes the excessive influence of private experiences on behaviour, and how these experiences can lead to behaviour patterns that are inconsistent with an individual's values and goals. 18 Six interrelated and interacting processes are suggested to underlay psychological inflexibility ( Figure 1 ). 16 Conversely, psychological flexibility reflects an ability to face challenging private experiences in an open, aware and values-oriented manner. Psychological flexibility is the therapeutic target of ACT, and each of its subprocesses is essentially the opposite of one of the subprocesses of psychological inflexibility ( Figure 1 ). 16 
Strengths and limitations of the psychological flexibility model
The psychological flexibility model has several inherent strengths that make it an attractive model for conceptualising the experience of pain-related injustice. The model is directly linked with a treatment approach (ACT) which may inform intervention to mitigate the impact of pain-related injustice experiences. ACT may be particularly suitable for individuals with chronic and intractable conditions, such as chronic pain, for which symptom remission may be unlikely. 19 Indeed, there is growing support of its efficacy in these patients. 20 Additionally, research is accumulating in support of the proposed mechanisms of the psychological flexibility model. 21 It is important to note that the psychological flexibility model and ACT have drawn several criticisms.
Despite different theoretical underpinnings, some have argued that ACT is not distinct from other treatment approaches (e.g. traditional cognitive behavioural therapies (CBTs)). 22 It has also been suggested that ACT outcome research is less developed and methodologically rigorous than that of traditional CBT. 23 Other theoretical models may also be useful for understanding the role of perceived injustice in chronic pain. The strong association between injustice and pain catastrophising 8 might suggest the usefulness of conceptualising pain-related injustice within coping theory. 24, 25 Theories of meaning-making following victimisation may also be pertinent to conceptualising the injustice experience in chronic pain. 26, 27 Despite these considerations, the psychological flexibility model remains one potentially useful framework to understand the experience of pain-related injustice. The following section will describe its potential utility and application.
Application of the psychological flexibility model to the experience of pain-related injustice
The psychological flexibility model is readily applicable to the experience of injustice in chronic pain. Specifically, both pain and injustice are fundamentally aversive experiences which individuals will naturally wish to avoid (or, possibly 'solve'). 1 However, in the context of chronic pain, avoidance of these adverse experiences may be impossible. For instance, complete relief from chronic pain is rarely an option. 28 Thus, individuals who construe pain itself as a source of injustice are faced with a problem. Furthermore, unfair circumstances, such as inequitable access to treatment resources, 29 do often characterise the pain experience, and it may be difficult to block the mind from evaluating them as unfair. Finally, while financial compensation may offer a legal recourse to restore pain-related justice, this option may not be available or fully address the injustice experience. 30 Ironically, repeated unsuccessful attempts to solve the problem of pain-related injustice may contribute to further injustice experiences, greater emotional distress and may lead individuals to disengage from activities that are important to them, thus engendering further suffering.
Recent empirical findings support a negative relationship between perceived injustice and chronic pain acceptance, and it appears that these two constructs uniquely contribute to pain-related outcomes. 31 While these findings suggest that injustice and acceptance may not comprise opposing ends of the same construct, their inverse relationship provides initial empirical support for the applicability of the psychological Psychological inflexibility is the overarching process suggested to mediate between pain-related injustice experiences and adverse chronic pain outcomes. Conversely, individuals who approach the injustice experience in a psychologically flexible manner may be less impacted. As shown in the middle of the figure, each subprocess of psychological inflexibility is essentially opposite to one subprocess of psychological flexibility.
flexibility model to the injustice experience in chronic pain. The theory underlying ACT does not assume to know an objective external reality. The validity of private experiences is less important than the behavioural function of those experiences in a given situation, and whether such behaviour enables the individual to pursue valued goals. Following from this functional contextual approach, we have chosen to use the term 'injustice experience', rather than distinguishing between 'perceived injustice' (i.e. an individual's subjective experience of injustice) and 'objective injustice' (i.e. injustice as legally or socially defined). It is recognised that, in the context of chronic pain, individuals' perceptions of injustice may indeed reflect some degree of objective injustice. Thus, while not unique to ACT, empathic validation of the individual's experience of injustice may be a fundamental element of intervention. Ultimately, however, determining the 'truth' of an injustice experience is seen as less important in ACT than understanding the behavioural responses to this experience, and whether these help the individual achieve valued goals.
In applying the psychological flexibility model, it is assumed that the experience of injustice, comprising justice-related thoughts and emotions, does not invariably lead to poor outcomes. The model suggests that injustice experiences may become problematic when individuals engage with these experiences in a psychologically inflexible manner. An injustice experience may become particularly harmful when behaviour aimed at avoiding this experience interferes with engagement in life activities that are valued by the individual. Conversely, individuals who continue to participate in valued life activities despite experiences of injustice (i.e. demonstrate psychological flexibility in the face of injustice) and are able to maintain a perspective that is less overwhelmed by these experiences may be less negatively impacted. In this way, the processes of psychological (in)flexibility are suggested to mediate between experiences of injustice and chronic pain outcomes.
It is important to emphasise that the psychological flexibility model would not suggest that individuals must always tolerate unjust situations. Instead, the approach to the injustice experience is pragmatic. If an unjust situation can be confronted in a way that leads to success (e.g. retribution is received and justice is restored), this may be a viable option. If experience shows that such confrontation consistently fails, or if the cost of confrontation is unacceptably high with respect to one's goals and values, then this becomes problematic. The subprocesses of psychological flexibility are discriminately applied and their usefulness is determined by whether they work for the individual in a given situation, such that they enable valued goals to be successfully pursued. The following sections examine how the processes comprising psychological (in) flexibility may be applied to understand the association between the injustice experience and adverse pain outcomes.
Experiential avoidance
Experiential avoidance reflects an unwillingness to have unwanted private experiences, such as sensations, thoughts and emotions, as well as attempts to reduce or control these experiences. 16, 17 It is assumed that external environments are more readily amenable to behavioural control strategies than internal experiences. 17 Private experiences may be less effectively controlled because of the associative processes that are the foundation of human language. 32 Through these associative processes, efforts to avoid unwanted private experiences may inevitably cue one to re-experience them. 33 Accordingly, avoidance of unwanted private experiences may provide short-term relief initially. However, continued avoidance may prevent engagement in activities that are important to the individual, contributing to greater long-term suffering in the long run. 16 Alternately, acceptance reflects an openness to difficult private experiences and the cessation of efforts to control these experiences so that important life activities may be pursued. 16 Greater self-reported experiential avoidance of pain experience has been found to prospectively predict pain-related distress and disability in individuals with chronic pain. 34, 35 Conversely, results from a meta-analysis of experimental research indicate that interventions that enhance acceptance are associated with improved tolerance of acute pain experience and may show superior effects to other emotion regulation strategies in this respect. 36 Applied to the experience of injustice, individuals may develop strategies to avoid unwanted sensations, thoughts and emotions associated with the injustice experience, which ultimately compound long-term suffering. For instance, the experience of pain-related injustice may challenge individuals' just world beliefs and assumptions regarding safety, invulnerability, selfworth and status, contributing to anxiety, depression and anger. 1, [37] [38] [39] Attempts to suppress these difficult thoughts and emotions may enable short-term avoidance of these aversive experiences. However, such suppression can make these experiences more salient and contribute to greater pain intensity and pain behaviour, as has been demonstrated in experimental studies on anger suppression among individuals with pain. 40, 41 Additionally, recent research suggests that anger inhibition, a control-based strategy, partially mediates the relationship between pain-related injustice experiences and depressive symptoms. 42 Outward expression of emotions such as anger may momentarily allow the aversive experience of injustice to be avoided by increasing feelings of power in the face of challenges to the self and one's world view. 38, 39 However, repeated expression of negative emotion may likewise negatively impact health 43, 44 through such pathways reduced social support 45, 46 and increased physiological reactivity. 47 As noted above, there is preliminary evidence that high scores on a measure of pain-related injustice are significantly associated with low levels of self-reported pain acceptance. 31 However, research has not yet investigated whether pain acceptance mediates the relationship between the experience of injustice and chronic pain outcomes. It also remains unclear whether the demonstrated adverse impact of the injustice experience is primarily mediated by unwillingness to experience pain specifically or unwillingness to have other private experiences, such as injustice-related thoughts and feelings.
Cognitive fusion
Cognitive fusion describes the process by which the semantic content of thought becomes synonymous with the actual event to which a thought refers. 16, 48 The content of thought is thus regarded as absolute 'truth' and initiates behaviours as such. Consequently, this process leads to excessive or inappropriate cognitive influence over behaviour. 16 On the other hand, cognitive defusion reflects a purposeful awareness of thoughts and detachment from thoughts such that they are not used as reasons for behaviour. 16 Wicksell et al. 49 found that cognitive fusion with pain-related thoughts (as measured by a self-report questionnaire) was associated with greater pain interference and reduced quality of life in patients with chronic pain. Conversely, experimental interventions to promote cognitive defusion have been shown to reduce the believability of painrelated thoughts and to improve tolerance for experimentally induced pain in healthy individuals. 36 The experience of injustice may comprise thoughts of suffering, loss, inequality, unfairness and blame, as well as retribution or revenge. 8, 11, 50 Individuals thus fused with such thoughts may engage in a number of unhelpful behaviours that logically follow from their content. Fusion with thoughts of undeserved suffering may initiate behaviours to express the extent of suffering, thus accounting for the association between injustice and heightened pain behaviour. 12 Individuals might likewise engage in behaviours to mitigate their sense of loss and unfairness, 1 such as a persistent pursuit of financial compensation. If pain reduction is a perceived means to restore fairness, individuals fused with such thoughts may persist in a fruitless struggle to control pain, for example, by seeking numerous medical interventions. 51 Fusion with thoughts of blame and revenge may foster hostility towards those perceived responsible (e.g. medical professionals) or passive behaviours like treatment disengagement. 11, 52 Research suggests that the above-listed behavioural consequences that may proceed from cognitive fusion are associated with prolonged pain, distress and disability among patients with pain. 35, 53, 54 Attachment with the conceptualised self
The conceptualised self consists of characteristics and qualities verbally related to oneself over time and is, in essence, the 'self we believe ourselves to be'. 16, 55 Through associative processes of language, the conceptualised self can become highly elaborate, touching on all aspects of life as verbally described, including one's history, current situation, preferences, abilities and private experiences. 55 While this is not necessarily pathological, it can create difficulties when behaviour is narrowed towards defending self narratives, at the expense of flexible pursuit of valued courses of action. 16, 55 Conversely, self-as-context refers to an active awareness of the distinction between one's private experiences and the person observing those experiences, and the adoption of an accepting and defused stance towards inner experiences, including self narratives and evaluations. 16, 56 Limited research has investigated attachment with the conceptualised self/ self-as-context in chronic pain. However, research with healthy participants suggests that interventions that promote self-as-context reduce individuals' emotional discomfort with negative self-referential thoughts compared to control interventions. 48, 57 A number of unhelpful behaviour patterns may emerge among individuals attached to injusticeoriented self-conceptualisations, such as 'I am a person who stands up for what is right' 11, 37 or 'I am a victim'. 39 Insofar as healthy behaviours undermine these selfconceptualisations, such behaviours may be blocked. Fusion with thought content regarding the irreparability of pain-related loss 8 may contribute to rigid attachment to self-conceptualisations prior to pain onset. 58, 59 Individuals attached to a particular pre-pain conceptualised 'self' (e.g. 'I used to do X') may approach opportunities for healthy behaviour in an inflexible manner (e.g. 'I can only do X'). In an effort to defend the 'truth' of one's suffering, a defensive conceptualised self may emerge as individuals over-identify with the injustice story itself. From this position, anyone who challenges the veracity of the pain-related injustice may be perceived as an enemy. Even a professional who suggests ways to help may be viewed as behaving unjustly if the solution somehow does not appreciate the legitimacy of the injustice.
Disconnection from the present
Through processes of language, individuals can become excessively focussed on the verbally remembered past or imagined future, rather than engaging with and experiencing the present as it unfolds. 16, 60 Ironically, past and future-oriented attention may increase present distress and further distance behaviour from valued goals in the present. 16, 39 Alternately, being present describes being in contact with internal and external events as they occur, moment by moment. 16 Low scores on a self-report measure of mindfulness, which includes items assessing disconnection from the present, have been associated with greater chronic pain-related distress and disability. 61 Conversely, experimental findings suggest that meditation training to enhance focus on the present moment reduces pain sensitivity and anxiety. 62 With respect to the experience of injustice, individuals may ruminate about past losses and unfair treatment. 38, 63, 64 Past-oriented thoughts of blame might focus individuals' efforts on finding reasons or causes for the unfair behaviour of others. 64 Future injustices may also be predicted, 39 as people may envision the persistence of ineffectively controlled pain or interpersonal invalidation of pain experience. To protect against predicted injustices, individuals may adopt confrontational or avoidant interaction styles with health professionals, insurers and significant others. 52 Consequently, individuals who spend significant time analyzing the past or predicting future justice-related events may miss opportunities to take effective action towards their goals in the present.
Failures in values-based action
Values are chosen ways of living that guide behaviour toward what is important for an individual and represent an overarching sense of purpose or direction in life. 16 Values have been defined along a number of life domains, including health, family, relationships, education, employment, recreation, spirituality and citizenship. 65 Failures in values-based actions occur when behaviour is dominated by experiential avoidance and cognitive fusion, which leads to behaviour that is inconsistent with what individuals define as important. 56 Conversely, values-based action describes the process by which individuals engage in behaviour that is consistent with their values, rather than behaviour aimed at avoidance of unwanted private experiences. Low scores on self-reported values-based action have been associated with greater chronic pain-related anxiety, depression and disability. 66 Basic and clinical research suggest that interventions that enhance values-based action are associated with greater pain tolerance, reduced emotional distress and improvements on various indices of disability. 67, 68 Individuals who experience chronic pain and injustice will naturally be motivated toward pain relief and the restoration of justice. 1, 69, 70 Indeed, some patients may come to define the reduction of pain and injustice as important goals. Again, the approach to values here is pragmatic and, ultimately, defined by what works for the individual. If actions taken in the service of pain relief and the restoration of justice are effective in the long term, such actions may not be problematic. If, however, the individual repeatedly experiences that such behaviours are ineffective in the long term, this may suggest the unworkability of goals stemming from values of pain relief and justice. Moreover, even if effective, pain relieving and justice-restoring behaviours may encroach on individuals' ability to engage in value-oriented activities in other life domains. For instance, expressions of pain and disability may convey the injustice experienced and thus provide opportunity for retribution, but may preclude engagement in functional activities, such as employment. 12, 71 Additionally, efforts to control the emotional consequences of injustice (anger inhibition, as an example 42 ) may interfere with the maintenance of meaningful relationships. 72, 73 In short, the struggle to control or avoid experiences of pain and injustice may cause individuals to engage in narrowed patterns of behaviour that may be inconsistent with broader goals and values that they deem important.
Non-committed action
Non-committed action occurs when an individual fails to persist with a valued course of action in the face of challenging unwanted experiences, which will inevitably arise when individuals pursue valued activities. 16 Committed action, on the other hand, reflects broadly integrated and lasting re-engagement with valued activities in a manner that incorporates these challenges. 18 Research has shown that persisting with valued life activities in the face of psychological barriers is associated with greater life satisfaction and quality of life in patients with chronic illness, including chronic pain. 74, 75 For individuals with pain, the experience of injustice may interact with the other processes of psychological inflexibility to prevent committed action. For instance, an individual who becomes more active to pursue a goal may encounter increased pain or doubts from others about the validity of his pain condition. Fusion with or unwillingness to experience thoughts such as 'I don't deserve to experience more pain' or 'others must understand my pain' may subsequently contribute to reduced activity. 76 Insofar as individuals chose not to persist with valued activities in the face of ongoing experiences of pain-related injustice, enduring engagement with such activities may be blocked.
Assessment and treatment implications
This review suggests that an understanding of the deleterious effects of the injustice experience requires knowledge of both private injustice-relevant experiences and the function of those experiences. Therefore, clinical assessment of both the content and function of injustice experiences may be necessary. To this end, clinicians might utilise the IEQ as a measure of the content of pain-related injustice experiences 8, 15 , in combination with validated measures of the processes of psychological (in)flexibility to inform the conceptualisation of the injustice experience in patients with pain. 49, 51, 61, 65, 66, 74, 77, 78 Insofar as the processes on psychological (in)flexibility account for the association between injustice experiences and pain outcomes, methods of ACT may be clinically useful. 60, 79, 80 Briefly, ACT attempts to increase psychological flexibility with the aim of changing behaviour. ACT is an experiential therapy. It does not provide information alone or attempt to alter the frequency or intensity of sensations, thoughts and feelings. Instead, ACT aims to change how individuals relate to their private experiences and, by doing so, to improve the quality and effectiveness of action.
ACT is sensitive to the therapeutic relationship, maintaining a stance that is respectful, compassionate and, above all, pragmatic. 79 This is particularly important when health-care providers as a group may be perceived as a source of injustice. 9 The focus within ACT on values is also suitable for problems that stem from injustice experiences. Treatment can focus on how to achieve the life one wants rather than focusing excessively on fairness, truth or right and wrong. In the context of a healthy therapeutic relationship, the individual is encouraged to see new options other than struggle and defence. They are able to see, for example, that they can either seek to be right, to punish, and to be believed, or they can seek the health, family life and work life they want, but not both at once.
Several ACT exercises may enhance psychological flexibility when injustice experiences become problematic. Exercises such as the Chinese finger trap 79 may facilitate the cessation of ineffective efforts to control injustice-related experiences by showing the ironic effect of struggling for control. To promote cognitive defusion, individuals may repeat the word 'unfair' for 30 seconds so that it can be experienced as a meaningless sound. 60 Individuals may mindfully 'track their thoughts in time' 60 to gain awareness of the mind's tendency to drift to past and future injustice experiences. The 'observer self ' 60 exercise may help individuals experience the self as context, distinct from the justice-related content of the conceptualised self. To clarify values, individuals may imagine what they would like others to say about them at a send-off party. 79
Conclusion and future directions
There is mounting evidence that the experience of pain-related injustice adversely influences recovery among individuals with chronic pain. Accumulating evidence also supports the role of psychological flexibility in adjustment to chronic pain and the usefulness of ACT for improving patients' quality of life with pain through enhancing psychological flexibility. This review brings together these lines of research and proposes that the psychological flexibility framework underlying ACT may be a clinically useful model to understand the association between the experience of pain-related injustice and adverse pain outcomes.
Future research in this area is needed to empirically test whether the process of psychological flexibility mediates between experiences of injustice and chronic pain outcomes. Additional research is needed to refine the measurement of the processes comprising psychological flexibility, which are currently in the initial stages of development within the field of pain. Future research may also benefit from the use of momentary ecological assessment methods to investigate the dynamic associations among the injustice experience and the interrelated processes of psychological flexibility. Basic research will be needed to experimentally test the relationships between injustice experiences, processes of psychological flexibility and pain outcomes. This research will benefit from recent methods used to experimentally induce pain-related injustice 81, 82 in conjunction with experimental ACT interventions that are well described in the literature. 36 Future research is also needed to investigate the effectiveness of ACT to mitigate the association between the injustice experience and adverse chronic pain outcomes in patients with pain and, if effective, whether this can be attributed to the proposed processes.
